Factors that determine the suitability of limestone for industrial use are contents of calcium oxide (CaO) and impurities. From 244 sample points in 18 drillhole sites in a limestone mine, the content data of four impurities, SiO 2 , Fe 2 O 3 , MnO, and P 2 O 5 were collected. Since the spatial correlations of content data are not clearly shown by variogram analysis, a feedforward neural network was applied to estimate the content distributions. The network structure consists of three layers: input, middle, and output. Input data to the network are coordinates of a sample point, lithology such as conglomeratic limestone, and kind of fossil. Output data from the network are the contents of SiO 2 , Fe 2 O 3 , MnO, and P 2 O 5 . Numbers of neurons in the middle layer and training data vary with each estimation point to avoid overfitting of the network. Several important characteristics of the three-dimensional content distributions were detected through the network such as the continuity of low content zones of SiO 2 along a Lower Permian fossil zone trending ENE-WSW. The neural network-based method was superior to a geostatistical method in spatial estimation accuracy and dealing with multivariate data. To evaluate uncertainty of the estimates, the method that draws several outputs by changing coordinates slightly from the target point and inputting them to the same trained network is proposed. The uncertainty differs with impurities, and is not based on just the spatial arrangement of data points. Influence-factor analysis of the network clarifies a strong effect of crystalline limestone on the P 2 O 5 contents. Hydrothermal alteration, which could cause leaching and secondary concentration of phosphorus, is considered to have produced the effect. KEY WORDS : Limestone, Impurity, Spatial Estimation, Influence Factor, Neural Network 
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Fig. 1 Distribution of 18 drillhole sites superimposed on the topography of the study area and the locations of the vertical cross-sections characterizing geologic, fossil zone, and impurity content distribution models in Figs.3, 5, 6, 9, 11, and 12. Locations in the study area are expressed using the second plane rectangular coordinate system of Japan. Table 2 Definition of rock codes with respect to lithologies. Table 3 Definition of fossil codes with respect to geological ages and fossil zones. Table 4 Precision relation between RMS and the combination of input data to the neural network. Fig. 7 Perspective views of low-quality limestones from the southwest (left) and southeast (right). Fig.1 Fig. 13 Histograms of estimated contents of the four impurities belonging to influence-factor class D. Tables 2 and 3 . Elevations in Figs. 3, 6 , 7, 9, 11, 12, and 14 express the altitudes above the sea level. 
